Bladder Tumor is the most common cancer type among urologic cancers and causes high mortality-morbidity if it is not treated early and appropriately. Although there are lots of causes and risks of bladder tumor and it is known that tobacco smoking is the main contributor to bladder tumor, etiology of tumor is not clear. At diagnosis, it is generally seen as a superficial tumor. Transurethral resection of bladder cancer (TUR-B) is the primary surgical method for the diagnosis, staging and treatment of primary or recurrent non-muscle-invasive bladder cancer. In this procedure, different complications may occur, especially bleeding, and the most important complication is bladder perforation. Additional therapies are needed depending on location and size of perforation. An intraperitoneal perforation can lead to laparotomy, bladder repair and open drainage of the abdominal cavity. Sudden adductor muscle spasm can occur when the obturator nerve is directly stimulated by the electrical current transmitted by the resectoscope, especially when the surgeon is operating at the lateral wall of the bladder, where the obturator nerve runs in close proximity during its intrapelvic course. Therefore, the type of anesthesia is important in the lateral wall tumors of the bladder. Obturator nerve block is an effective method of preventing obturator nerve reflex. Combination of obturator nerve block and spinal anesthesia seems to be a safe method of anesthesia in transurethral surgery. We aimed to form a review to reduce difficult situations and to minimize the adverse consequences caused by this reflex that becomes a nightmare in many surgical cases.
The most common urological cancer type is bladder tumor, 75-80% of which is superficial and endoscopic tumor resection is the first choice of diagnosis and initial treatment (TUR-B) (1) . During and after the resection, several complications may occur. Although bleeding is the most common complication, the most important complication is the bladder perforation, which is about 1-6 % (2). The risk of bladder perforation may be associated with several factors such as surgical experience, size and localization of tumor, surgical endoscopic instruments, image quality, and type and depth of anesthesia. Considering to localization of tumor, the risk of bladder perforation is more likely if tumor is located at lateral wall, anterior and dome of bladder (3) . During Transuretheral resection of Bladder Tumor (TUR-B), region of bladder perforation is clinically important. Perforation may be intraperitoneal and extraperitoneal. The patient may be treated 5-7 days with foley catheter if the perforation is small and extraperitoneal.
The perforation that occurs at the initial of operation is sometimes swollen by irrigation fluid, so drainage tube may be needed. In case of intra-abdominal injuries, abdomen may be filled with free fluid and bloated. This case may be checked with ultrasound and contrast-enhanced and unenhanced abdominal computarized tomography (CT) according to kidney functions (Figure 1a-b) . Review Article tumor mass, operation history, thinning of bladder due to infravesical obstruction and diverticulum, bladder perforation is also more common in patients with side wall tumor due to obturator nerve stimulation causing sudden unintended movement of lower extremities. In this review, we aimed to review how to prevent bladder perforation due to obturator nerve stimulation.
Obturatuar Nerve Anatomy
The obturator nerve is formed by the anterior divisions of the second, third and fourth lumbar nerves and emerges from psoas major muscle near the brim of pelvis. It is disconnect from ovaries with thin periton layer in women. It runs laterally along the pelvic wall to the obturator foramen, and then enters the thigh through the obturator canal and splits into anterior and posterior divisions.Its fibers from both anterior and posterior branches are responsible for the motor innervation of abductor muscles, also they are responsible for the sensory innervation of the small skin area of the medial aspect of the thigh (5) (Figure 2 ). Even though it does not innerve bladder, its anatomic course is very close to inferolateral wall of bladder, bladder neck, and prostatic urethra. Therefore, during the transurethral resection of tumors located at inferolateral wall, and lateral wall, stimulation generated by electroresectoscope may cause adductor muscle spasm (obturator reflex). As a consequence, complications may occur such as bladder perforation, external iliac vein injury, obturator artery injury, and tumor insemination (6,7).
Prevention of Obturator Reflexes
Although general anesthesia is recommended to prevent obturator reflexes, it may not be safe and appropriate method for elderly patients with comorbidities. Therefore, spinal anesthesia may be first choice of this operation. But, neuromuscular blockers are recommended to avoid obturator reflexes in general anesthesia for patients with lateral bladder tumors because of high risk of obturator reflex (9) . According to Cesur et al. obturator reflexes were blocked in 56 patients by using succinylcholine as a neuromuscular blocker with the general anesthesia (10).
However, obturator reflexes were reported in some cases, even though general anesthesia and neuromuscular blockers were given to them. In Two case series reported by So P.C., spinal anesthesia was converted to general anesthesia because of obturator reflex and then neuromuscular blocker was given, but they could not avoid from obturator reflex. In another study, bilateral obturator nerve blockage was performed for a patient given general anesthesia before the operation, and it was noted that operation was free from complications (11) . To avoid this complication, another recommendation is to add obturator nerve blockage to general or spinal/epidural anesthesia (12) (13) (14) . Obturator nerve blockage was first used by Labat in 1928. Secondly, Nerve blockage was used by Prentiss et al. in 1965 and it was defined in detail by Parks in 1967 (15) . And then, Wassef defined interadductor technique in 1963 (16) . One of the indications of obturator nerve blockage is to avoid obturator reflex during the TUR-B operations (17) . While the success rate of blind technique was reported to be 60-77%, Pladzyk et al. reported that the success rate of interadductor technique was 94% according to their studies including 542 patients. Thellaj and Rababh reported that the success rate of Ultrasound (USG) -guided nerve blockage was 97% (18, 19) . Aksu C. et al. performed 69 USG-guided blockage and found that only two patients suffered from obturator reflexes (20) . In a group given both spinal anesthesia and nerve blockage, the rate of obturator reflex and the possibility of bladder perforation in patients with bladder tumor were found to be less than in a group given only spinal anesthesia (21) . According to Tatlisen et al. they performed 116 transurethral resection. They observed 61 obturator reflexes (55%) and two of them were with bladder perforation. Obturator nerve blockage was performed for the others. 57 patients were operated successfully after the blockage, but 2 patients' operations were suspended because of persistent obturator reflexes (13) . In a study, which compared plasmakinetic energy and monopolar energy to avoid obturator reflex and bladder perforation for 30 patients, bladder perforation occurred in 7 patients who monopolar energy was used and open surgery was used for only 1 patient. In an another group, any perforation was not reported (22) .
In a comparative study, the reliability and effectiveness of monopolar, plasmakinetic and holmium laser energies for bladder tumors were investigated. Totally 173 patients were divided into 3 groups. Plasmakinetic group and holmium laser group were free from complications, while 4 perforations were seen in monopolar group (23) . Intravesical approach technique which needle is inserted throughout cystoscopy has been used recently. Khorrami et al. used both blind intravesical technique based on anatomical points and nerve stimulator-guided technique to determine obturator nerve. The rate of obturator reflex was 6.3 and 5,8%, respectively (Figure 3) (24) . Hizli et al. performed a study which compared intravesical technique with inguinal technique based on anatomical points and USG-guided nerve stimulator. While bladder perforations were seen in 6 of 20 patients in the intravesical group, 2 perforations were seen in 21 patients in the inguinal group, and the success rates were 60% and 90,5%, respectively, which were found to be significant (25) . Obturator Nerve Blockage Currently, obturator nerve blockage has been used with high success rate to prevent obturator reflex and developed by means of some additional methods to increase the effectiveness of blockage such as USG-guided and nerve stimulator techniques. Blockage can be performed by not only Classic Labat Technique, interabductor approach, interfacial approach, new inguinal approach but also only nerve stimulator or USG with nerve stimulator.
Heywang-Köbrunner et al. performed CT-guided obturator nerve blockage for 15 patients with hip pain and cited that this method might be used for diagnosis and treatment for patient with hip pain (26) . House et al. performed CT-guided obturator blockage technique by using posterior approach for 51 patients. They cited that posterior approach was a good technique that was tolerable for patients and gave reliable and effective way to approach nerve (27) .
Both clinic and anatomic approaches to obturator nerve are used routinely, for USG is a minimal invasive and easily accessible procedure and is used widely for regional anesthesia. Akkaya et al. described USG-guided obturator nerve blockage in their regional anesthesia educational series (17) .
In this technique, the patient lies in a supine position. Pubic tubercule (PT), Femoral artery (FA) and adductor longus muscle (ALM) where is adhere to Pubic bone are palpated and marked (Figure 4a ). FA and ALM are seen by USG. And then, blockage needle are routed throughout lower level of ALM. At this time, pectineal muscles are viewed. Color Doppler is used to see Obturator Vein. Obturator Nerve is seen as hyperechoic just medially. Needle accompanied with nerve stimulator is forwarded with out of plane technique and viewed. Almost 10 ml. local anesthetic is injected (Figure 4b ). Anterior branches of 3 and 4 Lumbar nerves may form accessory obturator nerve. That obturator reflex is seen in patients even if obturator blockage is performed may mean that the existence of accessory obturator nerve and this nerve may not be blocked with blockage. Katritsis et al. conducted a study with 500 cadavers, and found 13,2% accessory obturator nerve (28) . Akkaya et al. found similar result which was 12,5% and compatible with Katritsis' results, but the rate of accessory obturator nerve is about 10-30% according to literature (5). As Akkaya et al. mentioned, possible accessory nerve blockage as well as blockage of obturator nerve may rise the success of blockage. The important tips for Urologists Currently, this type of procedures may cause some complications accompanied with the increase of endoscopic procedures with the advances of technology and possibilities, increased endoscopic surgery possibilities even in a small town hospital, and bladder tumor resection experiences given in a residency programs.
Especially, during the resection of lateral wall tumors of bladder, obturator reflex may get urologist into trouble, which may give rise to bad experiences in proportion to number of surgery performed by urologist along with their surgery life. As we are the surgeons who has experienced bad situation, we have tried to give proposal to take into consideration to avoid such complication. First thing we have to do as a multidisciplinary approach is that we inform anesthesiologist about the case and warn them about potential and dangerous situations and choice the best anesthesia technique before the surgery. As mentioned before, most perforations due to obturator reflex are the result of resectoscope with monopolar energy. Therefore, if possible, we should choice bipolar (plasmakinetic) or holmium as energy source. In the light of experienced surgeons, to minimize the energy which provide enough resection will reduce the simulation of nerve. Also, it is recommended that bladder not be full of urine or fluid, bladder should be enough full to allow resection. In this position, it is though that excitability of the nerve is decreased compared to patients with full bladder. But it should be noted that such precautions may only decrease the risk of perforation, may not affect the possibility of obturator reflex.
CONCLUSION
In addition to type of anesthesia which may prevent obturator reflex, it is important that the communication between surgeon and anesthesiologist should be sufficient. If the effectiveness of neuromuscular agent used in induction period is ended, obturator reflex may occur even under general anesthesia with neuromuscular agent. This may cause serious complications. Before and during the surgery, dialog with anesthesiologist is very important and it is mandatory to choose the best anesthesia technique for patients. After the losing of the effectiveness of neuromuscular agent, if necessary for surgical procedure, it can be asked anesthesiologist to give extra neuromuscular blocker. To add obturator nerve blockage to general anesthesia may be good choice to avoid from obturator reflex.
